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. . * Nuclear collisions at SIS energies (up to 2A GeV
Motivation oo )

- Measuring as many yields of produced particles
as possible (FOPI detector)

- In which region of phase diagram are we?
- Is there an equilibrium at such energies?
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- Almost full 41T coverage
- 2 types of detectors:
- gas chambers (dE/dx, p,)
- scintillators (ToF)
- Magnetic field B=0.6 T
- Measured particles:
p, d, t, *He, 1%, K* — direct identification
N, K%, K*, 2** ¢ — invariant mass reconstruction

Particles identification in FOPI:
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Proton yield

M. spectra for different

Phase space distribution e
rapidity ranges

of measured protons
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y° =0 ... midrapidity
y° = +1 ... projectile rapidity
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Proton yield

s Temperature at midrapidity:
Measured ; Reflected T.,=(110 £ 6) MeV
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Total proton yield:
= 19 per collision
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KO yield

KO — 1111 (69%)
CcT = 2.68 cm
from secondary vertices
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Measured eflocted Temperature at midrapidity:
| T(KO) =895+ 1.0 MeV

Measured Reflected

Total K° yield:
P(K° =0.039 + 0.001 £ 0.004

The same procedure for A(1116) hyperons.
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S/B =0.017 £ 0.002
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®(1020) production

¢ (sS)
m, = 1.019 GeV/c?
T=1.55-10%s

E. =2.6 GeV

ct = 50 fm — ¢ decays in target — no secondary vertex
K*K- invariant mass reconstruction
B.R. =49.2120.6%

o — K+K
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* Invariant mass of K*K- pairs.
* Background reconstructed using

,event-mixing” method
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* FOPIs efficiency obtained with GEANT

* ¢s generated from isotropic, thermal
source (Siemens — Rasmussen formula)
T =70 ... 130 MeV (errors estimation)

source

* Brow = O

Total yield in 41r: P, = (2.2 £ 0.5)-10
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* Attempt to enlarge phase space of Pr=
reconstructed ¢ mesons 20

* CDC-only analysis
* Bigger statistics (signal = 500)!
- T, estimation
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Particle yields, Statistical Model - T

chem
THERMUS code 2ly =09/3
S. Wheaton, J. Cleymans A
hep-ph/0407175 = 73.8 3.7 MeV
= 780 +37 MeV
» Grand Canonical ensemble 10 +0.3

* For strange particles, Canonical ensemble
= Model fitted to 6 independent ratios
* Parameters obtained:

-T, =73.8+3.7MeV

- Mg =780 £ 37 MeV
= Fairly good description by thermal model

K. Piasecki for the FOPI Collaboration
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* No assumption for thermalisation
hadron gas = No in-medium effects
= ¢ production mechanism poorly described
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Kinematical freeze-out
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Conclusions

* Thermal model describes obtained ratios

- T_... In agreement with other experiments

« Temp. inversion: T, >T U

kin chem

What does it mean?

Outlook

* Get as many particle ratios as possible
- better statistics toobtain T, _and T, __
* New ToF detectors in FOP| — RPC Barrel
- larger ToF angular acceptance
- high resolution: o . <65 ps

* New data collected: Ni+Ni, Ru+Ru, Ni+Pb
- analysis on going
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THANK YOU!
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ar  chemical freeze-out

central collisions (Au,Pb)

e AGS energies: Tohem < Lhin |

|
|
T

e bias in the thermal fits?
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